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. $W$ $C_{2}$ .
Kac-Wakimoto[KW08] (non-principal
$)$ exceptional $W$ $C_{2}$ .
1 Kac-Moody ( $C_{2}$ )
$V$ $\mathbb{Q}\geq 0$-graded, finitely strongly generated, $V_{0}=\mathbb{C}1$
, $C_{2}(V)$ $a_{(arrow 2)}b(a, b\in V)$ ,
$R(V)=V/C_{2}(V)$
. $R(V)$ ([Zhu96]).
$\{F^{p}V\}$ [Li05] $V$ ,
gr
$V= \bigoplus_{p}F^{p}V/F^{parrow 1}$
. gr $V$ $R(V)$ , (dif-
ferential algebra) $R(V)$ . $R(V)$ gr $V$
.
11. $R(V)$ , $V$ $C_{2}$ .
1.2. .
(i) $V$ $C_{2}$ .
(ii)gr , gr $V_{+}=\oplus_{\Delta>0}($gr $V)_{\Delta}$ .
12 $C_{2}$
.
$\{a^{1}, \ldots, a^{r}\}$ $V$ strong generator $R(V)$ $a^{i}$
$\overline{a}^{i}$ :
$R(V)\cong \mathbb{C}[\overline{a}^{1}, \ldots,\overline{a}^{r}]/I$.
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$I$ $R(V)$ .
$\mathcal{V}(V)=I$ $=$ Specm $R(V)$
, $\mathcal{V}(V)$ $V$ $C_{2}$ .
13. .
(i) $V$ $C_{2}$ .
(ii) $\mathcal{V}(V)=\{0\}$ . $\{0\}$ $R(V)$ argumentation ideal
.
$\mathfrak{g}$ Lie , $\hat{\mathfrak{g}}$ non-twisted Kac-Moody Lie
:
$\hat{\mathfrak{g}}=\mathfrak{g}[t, t^{-1}]\oplus \mathbb{C}K$ .
, $K$ . $k$ , $\mathbb{C}_{k}$ $\hat{\mathfrak{g}}$ Lie $\mathfrak{g}[t]+\mathbb{C}K$ $\mathfrak{g}[t]$




$R(V)\cong \mathbb{C}[\mathfrak{g}^{*}]$ . $\mathcal{V}(V)\cong \mathfrak{g}^{*}$ .
$\mathfrak{g}^{*}$ Kirillov-Kostant .
$V_{k}$ $V^{k}$ ( ) , $\mathbb{C}[\mathfrak{g}^{*}]$
$I_{k}$ ,
$R(V_{k})\cong \mathbb{C}[\mathfrak{g}^{*}]/I_{k}$
. $V^{k}$ , $\mathfrak{g}$ $G$ $G$










(ii) $k$ . , $\mathfrak{g}$ lacing $r^{\vee}$ $q$ ,
$k\in \mathcal{P}_{q}:=\{-h^{\vee}+p/q;p\in \mathbb{N}, (p, q)=1, p\geq h^{\vee}\}$ .
$h$







1.7. $k$ , $k\in \mathcal{P}_{q},$ $q<h,$ $(q, r^{\vee})=1$
.
$\mathcal{V}(V_{k})=\mathcal{N}_{q}:=\{x\in \mathfrak{g};(ad x)^{2q}=0\}$ .
$\mathcal{N}_{q}$ (cf. [oGVAG04]).
Question 1. , $\mathcal{V}(V)$ $\mathcal{V}(V)$
?
2 $W$ $C_{2}$
$f\in \mathcal{N}$ $k$ $W$ $W^{k}(\mathfrak{g}, f)$ . $W^{k}$ ( , f)
BRST $H_{f}^{\cdot}(?)$ [FF90, KRW03, KW04].:
$H_{f}^{0}(V^{k})=1\prime ^{k}(\mathfrak{g}, f)$ .
21 (i) $f=0$ , $W^{k}(\mathfrak{g}, f)=V^{k}$ .
(ii) $f$ , $k=-h^{\vee}$ , $W^{k}(\mathfrak{g}, f)$ $V^{k}$ $\mathcal{Z}(V^{k})$
([FF92]).
(iii) $f=\mathfrak{s}\mathfrak{l}_{2},$ $f\neq 0,$ $k\neq-2$ , $W^{k}(\mathfrak{g}, f)$ $1-6(k- \frac{1}{k+2})$
Virasoro .
(iv) $\mathfrak{g}$ Lie $W^{k}(\mathfrak{g}, f)$ .




$V^{k}$ $W^{k}(\mathfrak{g}, f)$ (
) .
$\mathcal{O}_{k}$ $k$ $\hat \mathfrak{g}$ BGG 1. $\mathcal{O}_{k}$ $V^{k}$
.
22. $O_{k}$ $M$ $H_{f}^{i}(M)=0(i>0)$ .
$H_{f}^{0}($? $)$ .
23 (i) $H_{f}^{0}($ ? $)$ , $f$
([Ara05]): $k\in \mathbb{C}$ $H_{f}^{i\neq 0}(M)=0$
$(M\in \mathcal{O}_{k})$ , $H_{f}^{0}($? $)$ $\mathcal{O}_{k}$ $W^{k}(\mathfrak{g}, f)$
. $H_{f}^{0}(L(\lambda))$ ,
. , Euler-Poincare $W_{k}(\mathfrak{g}, f)$
$L(\lambda)$ [KTOO]
.
(ii) $f$ $k\in \mathbb{C}$ ([Ara07]):
modi ed functor $H_{f,-}(?)$ ( ) $H_{f,-}^{i\neq 0}(M)=0$
$(M\in O_{k})$ , $H_{f,-}^{0}(?)$ $\mathcal{O}_{k}$ $W^{k}(\mathfrak{g}, f)$
. $H_{f,-}^{0}(L(\lambda))$ ,
. , $W_{k}(\mathfrak{g}, f)$
$L(\lambda)$ [KTOO] .
(iii) $f$ good even grading $\mathfrak{g}$ $\mathfrak{p}$
$f$ ( ) Richardson . , $O_{k,0}$ $\mathfrak{p}$
$\mathcal{O}_{k}$ $k\in \mathbb{C}$
([Ara08]): modi ed functor $H_{f,-}(?)$ $H_{f,-}^{i\neq 0}(M)=0$
$(M\in \mathcal{O}_{k,0})$ , $H_{f,-}^{0}(?)$ $O_{k,0}$ $W^{k}(\mathfrak{g}, f)$
. $H_{f,-}^{0}(L(\lambda))$ almost irreducible .
$A$ almost irreducible$=$ irreducible ordinary
.
$KL_{k}$ $\mathfrak{g}$ $O_{k}$ .
24. $k\in \mathbb{C}$ $f$ .
(i) $KL_{k}$ $M$ $H_{f}^{i\neq 0}(M)=0$ .
(ii) $H_{f}^{0}(V_{k})$ $C_{2}$ $\mathcal{V}(V_{k})\subset \mathcal{N}$ .
$1O_{k}$ .
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(iii) $\mathcal{V}(W_{k}(\mathfrak{g}, f))=\mathcal{V}(V_{k})\cap S_{f}$ . $\eta\doteqdot\}$ $,$ $H_{f}(V_{k})\neq 0\Leftrightarrow$ Ad G. $f\subset \mathcal{V}(V_{k})$ .
(iv) :
$(a)H_{f}(V_{k})$ $(\neq 0$ $)$C2 .
$(b)\mathcal{V}(V_{k})\subset \mathcal{N}$ Ad G. $f$ $\mathcal{V}(V_{k})$ .




2.6 ([FKW92]). $k\in \mathcal{P}_{q},$ $(q, r^{\vee})=1,$ $q<h$ , $f$
$H_{f}(V_{k})=0$ .
24(ii) .






28. $k\in \mathcal{P}_{q},$ $(q, r^{\vee})=1,$ $q<h$ f $W^{k}(\mathfrak{g}, f_{q})$ $W_{k}(\mathfrak{g}, f_{q})$
$C_{2}$ .
28 $C_{2}$ .
$W_{k}(\mathfrak{g}, f_{q})$ [KW08, EKV08]
. $W_{k}(\mathfrak{g}, f_{q})$ exceptional . 2.8
[KW08, EKV08] .
2.9. non-p ncipal exceptional $W$ $C_{2}$ .
2.10. exceptionalW $W_{k}(\mathfrak{g}, f_{q})$ , $A$
. exceptional $C_{2}$ $W$
( !) .
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